This report discusses several mathematical models constructed to describe the month-bymonth fluctuations observed in specific nuclide concentrations at each sampling site. So far, these models have been applied only to the short-lived nuclides, strontium 89, barium Tik=apikrik [2] and Yik=a1pik+a2rik [3] where the a's, as before, are scale coefficients to be estimated by least squares. First, no allowance is made for long-delayed stratospheric fallout of these nuclides from These objections are largely overcome or avoided in the simpler models. For example, the use of precipitation during the month of sample collection rather than the month of assumed fallout indirectly recognizes the importance of delayed fallout. Moreover, since these models fitted much better to strontium 89 data than to barium 140 or iodine 131, they might be expected to explain the observed variations in strontium 90 and cesium 137. Model 4, with the addition of a simple time trend, looks particularly promising. A later report will discuss the results of fitting this model to published concentrations of strontium 90 and cesium 137 in milk from a number of different milksheds.
Summary
Mathematical models have been developed and fitted to monthly observations of strontium 89, barium 140, and iodine 131 in milk samples from five milksheds serving large urban populations. The most complicated of these models (model 1) included the following factors: previous nuclear weapons tests, radioactive decay, monthly precipitation, and the proportion of cows on pasture each month. This model fitted reasonably well all series of data except those for barium 140 and iodine 131 in the Sacramento samples. It failed, however, to predict the high levels of strontium 89 observed during the, spring of 1959 in the Cincinnati, St. Louis, andT Sacramento milksheds. This was probably due partly to an undervaluation of the yield of Soviet nuclear tests in late 1958 and partly to delayed stratospheric fallout of strontium 89, an event which would be obscured during years of repeated series of tests.
Simpler models included only the last two of the four factors expressed separately or as a product. These models were far too rigid to describe the sudden peaks and dips in barium 140 and iodine 131 data. They did better with strontium 89 but not as well as model 1. With respect to the long-lived nuclides, strontium 90 
